The n th cyclotomic polynomial, Φ n (z), is the minimal polynomial over Q of the n th complex primitive roots of unity. We let the order of Φ n (z) be the number of distinct odd prime divisors of n and denote by A(n) the height of Φ n (z), that is, the magnitude of the largest coefficient of Φ n (z). In [5] , Erdős proved that, for any c > 0, A(n) is not bounded by n c . Maier showed in [3] that the set of n for which A(n) > n c has positive lower density. We were originally motivated by the question: what is the least n for which A(n) > n? n 2 ? n 3 ? and so forth. Towards that aim, we wanted to develop and implement faster algorithms for computing Φ n (z).
For example, Φ 105 (z) = (z 3 − 1)(z 5 − 1)(z 7 − 1)(z 105 − 1) (z − 1)(z 15 − 1)(z 21 − 1)(z 35 − 1) .
In this method, which we call the sparse power series or SPS algorithm (see [1] ), we compute Φ n (z) as a truncated power series. We call the (z d − 1) ±1 comprising Φ n (z) the subterms of Φ n (z). This method proved to be faster than any previous approach we used. One can compute the product of a power series C(z) and either
additions or subtractions. We truncate to degree φ(n)/2, half the degree of Φ n (z), as the coefficients of Φ n (z) are palindromic. Thus we can compute Φ n (z), n a product of k distinct primes, with this method using O(2 k φ(n)) integer additions and subtractions. For our ISSAC poster, we improve on the sparse power series method by the following simple idea. Suppose that d 1 , d 2 , . . . , d l are the divisors of n, in the order that we compute the product (1). Then, if
is a polynomial of degree D l , then for j ≤ l, we need only truncate the power series expansion of
In fact, if n is a squarefree, odd integer, then, if f l (z) is a polynomial, at least one of f l (z) or f l (−z) has palindromic coefficients, and we can very easily obtain all the terms of f l (z) while instead truncating to degree D l /2 . We call the degree we truncate f l (z) to the degree bound.
To the degree bound over the computation of Φ n (z), we leverage a pair of identities relating cyclotomic polynomials to Ψ n (z) = (z n − 1)/Φ n (z), the n th inverse cyclotomic polynomial (see Moree [4] ). The first identity expresses Ψ n (z) as a product of cyclotomic polynomials of decreasing order. The latter expresses Φ n (z) of an analagous product of inverse cyclotomic polynomials multiplied by a few additional subterms. Using these identities recursively on the factors of n, we are able to minimize the degree bound over the computation of Φ n (z).
